1. Introduction. Let R be the ring of entire functions, and let K be the complex field. The ring R consists of all functions from K to K differentiate everywhere (in the usual sense).
The algebraic structure of the ring of entire functions seems to have been investigated extensively first by 0. Helmer [l] .
The ideals of R are herein classified as in [2] : an ideal / is called fixed if every function in it vanishes at at least one common point; otherwise, / is called free. The structure of the fixed ideals was determined in [1] . The structure of the free ideals is determined below.
While examples of free ideals are easily given, transfinite methods seem to be needed to construct maximal free ideals. The latter are characterized below, and it is shown that the residue class field of a maximal free ideal is always isomorphic to K; the field theory of E. Steinitz [5] is used.
2. Elementary properties. Many expositions of the elementary properties of entire functions are available; see [3] . Some of these properties will be repeated below for the sake of completeness.
NOTE. AS in [l], we take A (/) as an "algebraic set." That is, if z is a zero of multiplicity m of /, the z appears m times in A (/). The union and intersection of two such sets is taken in the same sense. Hence the ideals of R are classified as in [2] .
Otherwise / is called a free ideal.
As the definition indicates, the structure of the fixed ideals is very simple.
Helmer determined their structure in the course of his investigation of the arithmetic properties of entire functions. He noted that if S is any subset of
is a greatest common divisor (unique to within a unit factor) of the functions of S. Moreover, Helmer showed that if the set S is finite, its elements being A* ••* 5 fni tnen there exist elements e i9 , e n of R such that d= e ι f x + ' + e n fn Hence we have: Proof. The proof of the first part is given in [1, Theorem 9] . Clearly if the ideal / is generated by
where i is a greatest common divisor of f l9 .
• , f n . Proof. Suppose / is defined as above. Since (i) holds, / is closed under subtraction. If / £ /, g £ R, then / is in some F a9 whence fg is in the same F a . So / is an ideal, and (ii) ensures that it is free.
Conversely, if / is any free ideal, Theorem 1 ensures that (i) holds, and (ii) follows from the definition of a free ideal. Proof. If R is considered to be an algebra over K, the homomorphism of R upon the quotient algebra R/M is assumed to keep complex numbers fixed. Hence K is a proper division subalgebra of R/M. We shall establish two lemmas before proving the theorem. proper extension of K. This is in apparent contradiction with our Theorem 6.
